
/

cap

# ¢f¢o

t_ Uu_
=_ ==,..

Pc

c_

rJ

Qr_

_o

P-_ Cf_ p, _ I

_. c_

_'_ I
r',. 0

_.,._ _._

I _.1 .,._ _ _' _

, L Z65.11698

_LASSIFICATION CHANG_

UNCLASSIFIED_ , -
it o __uthor _ _.__ _ .... /k-/,,_-"

Y b - /, _<_/,,,../,_._../ _D_.'co_.=._.

olentifio and Teohnical in_orma_ou _=

SID 62-I 137

30 October 1962

DATA REPORT FOR APOLLO MODEL

/ PS-3 WIND TUNNEL TEST IN
/ TUNNELS A AND B OF THE AEDC

VON KARMAN GAS DYNAMICS FACILITY

NAS9-150

ASPO D_U_i'RIBUTIO_ C62f

DemT.roy _hen no loncer in use

Do mot: meturn :to ASP0 t%lo

_._,_,I

Prepared by

Apollo Engineering

Aerodynamics Section

This documer_l_m_tainsinformation_i.ng the national defenseof the
United States_ meanln_he "EspionageLaws, Title 18 U.S.C.
Section 793 and 794.'_l_B_l_on or revelationof its contents in any

mannerto an unauthor_y law,
,dr" --

Downgradedat 3 _s; declassified after %2 years; DOO DIR 5200.10,

NORTH AMERICAN AVIATION, INC.
SPACE and. INFO.RMATION SYS'-E']_MS DIVISlON L



NORTH

AMERICAN AVIATION, INC. _ ___

SPACE and INFOR_IATION SYSTEMS DIVISION

FOREWORD

The Apollo PS-3 model tests were conducted under

NASA Apollo contract NAS9 - 150.

This report was prepared by J. C. Snowden of the

Wind Tunnel Test Group, Space and Information

Division of North American Aviation, Inc.

- iii -
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g

ABSTRACT

This report presents results of wind tunnel tests on

the Apollo pressure model PS-3 in tunnels A and B of

Arnold Engineering Development Center's yon Karman

Gas Dynamics Facility at Mach numbers from 1.5 to 8.

Descriptions of models and tunnel installations are

given in addition to pressure instrumentation and actual

tunnel operating conditions. Pressure coefficient data

are presented for all runs.

Basic wind tunnel test data are preliminary and are

presented only to make the test results available at the

earliest possible date. Analyses and summary of

results will be reported under a separate cover.

- iv -
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I. INTRODUCTION

Apollo pressure model PS-3 was tested in wind tunnels A and B of the

AEDC yon Karman Gas Dynamics Facility during the period 30 July 1962 to

15 August 1962.

This test was conducted to determine the pressure distribution on the

command module, the launch escape vehicle, and the command module-

service module combination in the Mach number range of 1. 5 to 8.0 and at

flight Reynolds numbers.

- 1 -
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II. /VODEL DESCRIPTION

The configurations tested were 0. 045-scale models of the launch

escape vehicle, the command module-service module combination, and the

command module alone.

The models were designed and fabricated by North American Aviation,

Inc.

Table 1 lists model drawing and part numbers

Table i. Model Drawing and Part Numbers

Symbol Description NAA Drawing Part Number

C
2

S

E35

TI4

Command Module

Service Module

Escape Motor

Tower Structure

7121-01163

7121-01167

7121-01163

7121-01163

-5 to -i0

-II

C OMMAND MODU LE

Three command modules were employed to cover an angle-of-attack

range of 0 to 180 degrees. The stings are integral with each command

module but are at angles of 30, 90, and 120 degrees relative to the axis of

symmetry. The command module is described in Figure 1.

SER VICE MODULE

One service module was used in conjunction with one of the command

modules. The service module sting is attached at the rear of the service

module making an angle of 30 degrees with the centerline, and provides for

an angle-of-attack range of 0 to 60 degrees. Figure 2 shows the complete

configuration of the command module with the service module.

- 3-
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LAUNCH ESCAPE VEHICLE

The launch escape vehicle (LEV) consists of a tower, rocket motor,

and command module. The 30-degree command module was used to give an

angle-of-attack range of 0 to 60 degrees. Components for the LEV'are

shown in Figure 3.

II " .-_.. ,,, .... •
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0. 347 R

0.412 R

33 °

6.93

8.316 R

0.045 SCALE DIMENSIONS - INCHES NOT TO ANY SCALE

Figure I. Command Module

Q

-5-
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O.347

33 °

6.93

12.042

0.045 SCALE DIMENSIONS - INCHES NOT TO ANY SCALE

Figure Z. Command Module with Service Module

-6-

SID 62-I137



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

54.6 " 28.87

T

26.0

f

257.28

 342 d24r ]
85.89

114.62

TOP VIEW

SIDE VIEW

FULL SCALE DIMENSIONS - INCHES NOT TO ANY SCALE

Figure 3. Escape Motor and Tower Structure

J

-7 -
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III. INSTRUMENTATION

The command module and the command module-service module

combination contain 88 pressure orifices distributed as shown in Figure 4.
Connecting these orifices to the pressure measuring device are 18 feet of

stainless steel tubing,of which, 2 feet are 0.049-inch and 16 feet are

0.094-inch. Certain taps are eliminated by the tower attach points and the

sting mounting positions {Figure 4). On the command module service

module configuration, the 70 through 140 series taps on the command
module heat shield are deleted.

The 88 pressures were measured with a system using a Giannini
scanning valve and a valve that selects either one of two transducers with

various amplification factors to yield the needed pressure ranges. The four

transducers used during the test have full-scale pressure ranges of 1, 5,
15, and 50 psia.

O -9-
SID 6Z-i137
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IV. OPERATING CONDITIONS

MODEL ATTITUDES

The angle-of-attack range for the launch escape vehicle and the

command module-service module was from 0 to 60 degrees and from 0 to

180 degrees for the command module alone. The angles tested are

presented in Section V. Typical installations are shown in Figures 5 and 6.

FLOW CONDITIONS

The flow conditions indicated in the following listing are nominal flow

conditions for each Mach number.

Mach Number

Command Module

1.5

Z.0

3.0

5.0

8.0

Launch Escape Vehicle

1.5

Z.0

3.0

5.0

5.0

8.0

Command Module with Service Module

8.0

8.0

Reynolds number based
on command module

diameter Xl0 -6

0.56

0.46

Z. 4

Z.Z

1.7

3.3

4.5

4. Z

3.7

0.4

1.7

1.7

0. Z3

-ll -
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0

Figure 5. Typical Model Installation - LEV

-12-
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Figure  6. Typical Installation - C2 

- 13 - 
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V. TEST PROGRAM

The completed groups of the various configurations tested in tunnel A

are summarized in Table Z.

Table Z. Tunnel A Completed Groups

C onfiguration

C
Z

C z

Mach

No.
Gr oup

No.

.5 6

4

3

1

2, 9
8

7, 48

47

46

45

44,

50

49,

Z68

Z67

266

Z65,

Z71

Z70,

Z44

Z45

Z46

Z47,

: 241
i

24Z,

Z36

Z37
'I

238

i. 5 Z39,

51

Z69

Z7Z

Z43

240

235

230

Angle of

Attack

(Degrees)

0

3

5

10

15

20

25

30

35

40

45

50

55

60

65

7O

75

8O

85

9O

95

100

105

110

115

120

125

130

135

140

Mach

No.

Group

NO.

13

1Z

10

11,
17

16,

40

41

4Z

43,

37

38,

Z79

Z78

Z77

276,

Z74

Z73,
Z51

25O

249

248,

254

253,
223

2ZZ

220

Z21,

Z28

Z27

Angle of

Attack

(Degrees)

5

10

15

18 ZO

25

39 30

35

4O

45

36 50

55

Z80 60

65

7O

75

Z75 80

85

Z5Z 90

95

100

I05

255 ii0

115

224 1ZO

125

130

135

229 140
143

145

- 15
I
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Table 7. Tunnel A Completed Groups (Cont.)

Configuration

C
2

_L

Mach

No.

1.5

Z.0

Group
No.

Z3l

Z3Z

233

g34

165

166

167

168

169

170, 162

163

164

15

14

19

20, 27

26

25, 3Z
31

30

29

28, 35

34

33,281

Z82

Z83

Z84

285, Z88

287

286, 259, Z60

261

262

Z63

264, Z5b
257

258, 194

193

192

191

Angle of

Attack

{Degrees)

143

145

147

149

150

15Z

155

160

165

170

175

180

0

3

15

20

25

3O

35

4O

45

5O

55

60

65

7O

75

8O

85

90

95

100

105

II0

ll5

120

125

130

135

16-

Math

No.

Z.0

3.0

3.0
5.0

Group
No.

226

225

176

175

174

173

172

17 I,177, 17

179

180

Z4

23

2Z

21

I01, 107

106

105,289

290

291

Z92

293

294

295

214

213

21Z

Zll

Zl0, Z19

g18

217

ZI6

215

205

Z06

207

2O8

2O0

209,202

2O3

Angle of

Attack

{Degrees)

147

149

150

152

155

160

165

8 170

175

180

0

3

5

10

5O

55

6O

65

7O

75

80

85

90

120

125

130

135

140

143

145

147

149

150

15Z

155

160

165

170

175

SID 6Z-1137
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Table 2. Tunnel A Completed Groups (Cont.)

Configuration

C
g

Ir

C 2

E35T 14C2

E35TI4C 2

Mach

No.
G roup

No.

190, 199

198

197

196

195

184

185

186

187

188

189, t81
182

183

Angle of
Attack

(Degrees)

140

143

145

147

149

150

15g

155

160

165

170

175

180

Mach

No.

5.0

Group

No.

Z04

5.0 96

_i 95
94
93

92

91, 99
98

97, 104

103

If lOZ
5.0 100

1.5 158
1E
&Ji_ 7
156

155

154

153, 161

160

159, Ill

113

114

lI5

1 i6, 108
If lO9
1.5 II0

Z. 0 149

0

3

5

10

15

20

Z5

3O

35

40

45

0

3

5

10

15

go

25

30

35

40

45

5O

55

6O

0

88,60

59

58

57

55, 56, 65

54,,6Z

53, 61

84

83

8Z

81

8O

79, 87

86

85,67

Angle of
Attack

(Degrees]

180

30

35

40

45

50

55

60

0

3

5

I0

15

Z0

25

30

- 17- 83;:7:32:T'..".L
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Table 2. Tunnel A Completed Groups (Cont.)

Configuration

E35T 14C Z

_k

E35TI4Cz

Ma ch

No.

3.0

5.0

;

Group

No.

148

147

146

145

144, 152

151

150, IZI

120

I19

118

117, 124

IZ3

122

130

139

138

137

135

136, 143

14Z

141, 133

132

131

129

IZ8, 130, 125

126, 134

127

7A73

74

75

76

77

78,90

89

Angle of

Attack

(Degrees)

3

5

I0

15

20

25

30

35

40

45

5O

55

60

0

3

5

I0

15

20

25

3O

35

40

45

5O

55

6O

0

3

5

I0

15

20

25

Mach

No.

Group

No.

68

69

70

7 I,64

65

66

Angle of

Attack

(Degrees)

35

40

45

50

55

60

- 18 -
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The completed groups of the various configurations tested in Tunnel B
are summarized in Table 3.

Table 3. Tunnel B Completed Groups

Configuration

E35T 14C2

I'
E35TI4C 2

C S
2

C S
Z

Mach

No.

8

Group
No.

8

17

18

19
Z0

Zl

ZZ

Z3

Z4, 25

Z6

Z7

2.8

Z9
3O

31

73

74

75

76

77

78

79

80, 88

89

9O
91

9Z
93

94

64

66

65

67

68

69

7O

71, 7Z, 81

Angle of
Attack

(Degrees)

0

3

5

I0

15

Z0

25

30

35

40

45

50

55

6O

0

3

5

I0

15

Z0

Z5

30

35

40

45

50

55

6O

0

3

5

I0

15

Z0

Z5

30

- 19-

Mach

No.

8

i

8

Group
No.

3

4

5

6

7

9,
II

1Z

13

14

15

16,

58

59

63

6Z

61

Angle of
Attack

(Degrees)

5

I0

15

Z0

Z5

i0 30

35

40

45

5O

55

57 60

65

70

75

80

85

60, 50

51

52

53

54

55

56, 32

33

34

35

36

37

38

39

4O

41, 43

44

45

4Z

90

95
I00

IO5

II0

115

IZ0

12.5

130

135

140

143

145

147

149

150

155

160

165

. _nn_l r113 £'I_ITI/% I
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Table 3. Tunnel B Completed Groups (Cont.)

Configuration

CzS

C
Z

Mach

No.

8 8Z

j_ 83

84

85

86

87

11 1
8 Z

Group
No.

Angle of

Attack

(Degrees)

35

4O

45

5O

55

6O

0

3

Mach

No.

8

_r

8

Group

No.

46

47

48

49

Angle of

Attack

(Degrees)

170

175

178

180

DATA REDUCTION

Data reduction involved conversion of pressures to coefficient form as

follow s:

C
P

p - P
= X OO

qco

Nomenclature used in data reduction is as follows:

C Local pressure coefficient
P

P Pressure at any orifice
X

P Free stream static pressure
OO

P
O

pI

o

T
O

Total pressure

Total pressure behind a normal shock wave

Total temperature, degrees Rankin

qoo Free-stream dynamic pressure

- Z0-
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Distance t_torifice from center of launch face of model measured

along the surface of the model, inches

r Radius of command module at the maximum diameter, inches

a Sector angle of attack, degrees
S

a Model angle of attack, degrees

DATA ACCURACY

The pressures were measured with an accuracy of 0.2 percent of the

rated transducer used. The maximum possible error occuring in the

pressure coefficients because of the local pressure, the total pressure, and

the dynamic pressure measurement accuracy was calculated using the total

differential method. The maximum error in the pressure coefficient was
found to be ±0. 001.

The angle-of-attack accuracy is ±0. 1 degree.

Typical Schlieren photographs taken during the test are presented in

l_igures 7 through Ii. Figure 12 is a typical shadowgraph.

- 21 -
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I. 

Figure -7. 

Typical Schl ieren - E T C M = 5.03, dl = 0 Degrees  35 14 2’ 

- 22 - -L 
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.. w , ~ r W + W m w 4 l .  

Figure  8. 

Typical Schl ieren - E35T14C2, M = 1.99, d l =  30 Degrees  

- 23 - 
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Figure 9. 

Typical Schlieren - C2, M = 5.02, ~1 = 15 Degrees  

- 24 - 
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A- 

Figure 10. 

Typical Schlieren - C2,  M = 5.02, a =  0 Degrees  

- 25 - - 
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Figure 11. 

Typical Schl ieren - C2, M = 3.0 ,  a =  165 Degrees  

- 26 - 

SID 62-1137 

4 
’,\ . 

0 

0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

. * .  

e 

Figure  12. 

Typical Shadowgraph - C2, M = 8.0, Q =  150 Degrees  

- 27 - 
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4_
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APPENDIX A

TABULATED DATA

A-I

SID 62-1137



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEI_IS DIVISION

A-Z

SID 6Z-I137



NORTH AMERICAN AVIATION, INC.
) SPACE and INFORI%IATION SYSTEMS DIVISION

....... ', h'._l_ ._._; .,

TABULATED DATA FORMAT

The tabulated data gives P, Cp, and P/P_ for each orifice number

listed in the array shown in the data format. These numbers correspond

to an orifice location on the model (Figure 4). The pertinent run

number, group number, Mach number, configuration, angle of attack,

roll angle, static pressure, total pressure, dynamic pressure, total

temperature, and Reynolds number are listed at the top of each data
sheet.

The following is a list of the machine nomenclature, which corresponds
to the standard nomenclature.

S - Alpha = a
s

ALPHA = a

PO = P
o

Q - Inf -- q
oo

RE = Reynolds number

TO = T
o

CP = C
P

P/POI = P/P'
O

The data also include ---_; ..... +_ numbers as follows:

Configuration

C

C z

C z

E Z T C

C35 14 2
2

Configuration No. - Range (Deg)

1

2

3

4, Ii

12

0 to 60

60 to 120

120 to 180

0 to 60

0 to 60

Powers of 10 are used to position the decimal point in the data

presented.

-3
(Example: 9.97Z-03 means 9. 972 x I0 = 0.00997Z)

A-3
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SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. SPACE Bnd INFORMATION SYSTEMS DIVISION
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• .j. ,..
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ANGLE OF ATTACK 1_.41 _EGREES
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NO IRTH AM E R leAN AVIATIO N, I N C. _ SPACE and.. INFORMATION SY$TEMS DIVISION

PRESSURE OI$1RI6uTIQk TEST

APOLLO P$-_

A E _ C TUNNEL A

CO_FI_uRATION C_ NACH NO. 5.G2

GROUP NuN6ER _l_.O

TOTAL PRESSURE 83._ P$1A

TOTAL TEMPERATURE _4_. 0EGREE$ RANI(,I_

REYNQI._$ NUI46EE PER INCH,0.297Z x |0-E

ANGLE O_ ATTACK 125.0_ OEGEEE$

RAY STN6_
G- 9 ,

I - 7 x

2 - G !

- 5 O

a +

8

0 GG_

S OvER R

B-186

SID 62-1137



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYBTI_MS DIVISION

PREsSuRE GL$1ELEUTIO_I TEST

A [ _ C TUNNEL k

(ONFIQuRATION QZ MACH NO. 5.52

GROUP SU_B[R 212.5

TOTAL PREssuRE 85.5 PG1A
TOTAL TENPERATiJ_E _5. OEGREE$ RANI_INE

REYNOLOS NUI,_ER PER INCH,O._555 x 15-6

ANGLE OF ATTkCK |35.0_ OEG_EEs

RAY SVM6OL
5 - 9 ,

I - 7 x

Z - $ I

5 - 5

4 *

8

549 _5_

5 OvER R

B-187
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C611rlIJIF I11 IML NORTH AMERICAN AVIATION, INC. _ SPACE and lNF'ORMATION SYSTEMS DIVISION

_[$$U_[ uL_Ik[BUTLON TEST

x E C C _uNNEL A

CONFIGURATION C2 MACM NO. 5.02

OROuP NUMBER _ll.O

TOTAL PREsSuRE 8_._ P$1A

TOTAL TEMPERATurE 636. OEGREE$ RAN_INE

REYI,_,,_.C$ NUMBER PER lNCM.G.3G46 x 1&-E

ANGLE OF ATIAC_ 13_.0_ OE&RE[$

kAY _YM_L

i - 7 x

4 *

C

C46 C_C

i

$ OvER R

B-188

SID 62-1137



mr" ii

-_Jla! ll.JL.IN I IHL
NORTH AMERICAN AVIATION, INC.

SPACE and INFORMATION SYSTEMS DIVISION

PREssURE 0ISTRIBuTIO_I TES1

aPOLLO PS-_

& E C C TUNNEL &

CC_FIGuRAIION CE NACH NO. 5.DZ

GROUP NUI4_ER _I_.D

TOTAL PRESSURE 83.4 PSIA

TOTAL TENPERATU_E 6E8. DEGREES RANI_INE
REYNOLDS NUI,_ER PER [NCH,_,_I09 x ID-6

ANGLE (_ ATTACK 1_9._5 DEGREES

RAY SYI_(.X.

- 9

I - 7 X

3 - 5 G

4 ,

8 ¢

_a? DCC

S OvER R

B-189

SIN 62-1137 %3;:.2Dr'__--_'1



N O R "T H A M E R I C A N AV I AT I O N, I N C. [ _ _'_ I SPACE and INImOI_MATION SY_ITEMS DIVISION

_#E_SuRE _,IS_RIBUTION TES_

k E _ [ tUNNEL k

CONFIGURATION CZ HtCfl NO. 5.OZ

GROUP NUt46£R ZIg. G

TOTAL PRESsuRE 8_.G PGIA

tOtaL TE_PERAT',,_£ _tT. OE_REES RANItlNE

REYNOt.O$ NUI48ER PER INCH.0.2975 X IO-_

ANGLE Of ATTACK 1_9.97 OEGiEE$

RAY 5YI_0L
O - 9 ,

I - 7 x

- 5 G

4 ÷

8 C

5 OvER R

B-190
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NORTH AMERICAN AVIATION, INC, _ SPACEand INFORMATION SyST£MSDIVISION

_RE$$URE _IsTRIGuTIO_I TEST

APt._,.LQ P$-_

A E C C TUNNEL A

CONF|GuRATLC.._i C2 MACH NO. 5.02

GROUP NUMBER 216.0

TOTAL PRESSURE 83.) Ps|A

TOTAL TEMPERATURE 6)5. OEGR[E$ RANK|RE
REYNQL05 NUMBER PER I NCH,G.3O5_ x 10-6

ANGLE (3#"ATTACK 142.91 OE_REE$

ra - 9

! - 7 x

Z - 6 !

5 - 5 r_
4 +

8 C

G_t _5

$ ovER R

B-191

_llfslqSID 62-1137



NORTH AMERICAN AVIATION, INC. _ L_) SPACE and lNFORMATION SYSTEMS DIVISION

¥

:_L_URE GI$1RLGUTLON TEST

A_ ,LLL" _ _-_

h t _ Q TUNNEL A

CONFIGuRA11ON C2 NACM NO. 5.G2

GROUP NUMBER 2|7,5
TOTAL PRESSURE 8_._ P$1A

TOTAL TEMPERATURE _35. _EGREE$ RANI_INE

REYNC.W..C$NUMBER PER INCH,5.3061 x IO-6

ANGLE rOF ATTACK 144.g$ 0EGREE$

RAY $ TMBr,A..
5 - 9

I - 7 x

Z - 6 I
- 5 C

4 _.

8 C

55a 55C

s OvER R

B-19Z

' SID 62-I137



f

N O R T H A M E R ( C A N A_/[ AT I O N, I N C. SPACE and INFORMATION SYSTEMS DIVISION

-R(GSQRL _SIRL6UTIC_'4 TEST

A_@LLO _$-3

X E _ C ]uNNEL A
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CO_FISuRATIoc, t CZ _ACH NO. 5.GZ

_RO_P NUNEER ZI6.G

TOTAL PRESSURE 63.4 PGIA

TOTAL TENPERATL_tE 6_5. _EGR[[$ RANK[N_

REYI,,_$ NUI4_ER P[R |NCH,_._557 x 1_-6

ANGLE OdF ATTACK 146.96 O[GRE[5
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NORTH AMERICAN AVIATION, INC. / _J_l_l 8PACEand INFOFtMATIONSYSTEMS DIVISION

PREsSuRE _,I$1RIBuTIO_ TEST

A F.. _ C I UNNEL A

CONFIGuRATIoN C2 NACH NO. _,0Z

GROUP NUI41_F.R 215.0

TOTAL PREsSuRE 8_.3 p$1A

TOTAL TENPERATU_RE 646. 0F..GREE$ RAI, IglNE

REYN(_;$ NUNle,ER PER INCH,0.2g7Z X 10-6

ANGLE OF ATTACI_ 1411._ OEGBEE$

RAY SYI,_O,L..

5 - 9

i - 7 x

2 - 6 i

- 5 5

4 +

8 C

$ ovER R

]3-194

SID 62-i137



NORTH AMERICAN AVIATION, INC, _ 8PACEand INFORMATION SYSTEM8DIVISION,= !_

A _ ¢ C TUNNEL A

C_FI_uRATION C2 HACH NO. 5.GZ

_ROUP NU_EER 2G5,G

TOTAL PRESSURE 83.9 P$1A

TOTAL TENPERATU_E 624. UEGREE$ RANKINF.
REYNOLOS NUN6ER PER INEH,G.315_ x I_-_

ANGLE Of ATTACK 15_,39 OEGREE$

EAr $_,OL

1 - 7 x

Z - 6 1

3 - 5 0
4 ÷

8 C

P

R
E

S
S

u
R

E

C

0
E
F
F

I
C
!

E
N

T

$ OVER R

B-195

SID 6Z-I137



NORTH AMERICAN AVIATION, INC, _ SPACEund INFOR!_,IAT[()N SYSTEMS DI%'ISI()N

k 9",JL L L_ _-3

k E Iv ( IuNNE.L A
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_ON_IGURAIIuN E2 MACH i'_. 5.0_

GROUP HUMBER 206.0

T&IkL PREssuRE 85.8 P_la

_E_N_JL_S N_M_R PER INCh,_._G87 x i_-_

ANGLE (._ _TTk(_ 152.02 uEGREE$
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NORTH AMERICAN AVIATION, INC. 8PAC_.it_ INFOFLMATION SYSTEMS DIVIflON

PRESSURE CXSIRI6uTIC_ TEsT

APOLLO P$-3

A £ C C TUNNEL A

C_FIGuRA!I_ C_ NACH NO. 5.GZ
GROUP NUNBER _GT,G
TOTAL PREsSuRE 8_.9 P$1A
TOTAL TENPERAIU_E _5. O(GREE$ RANKINE
REYN_$ NUI_EE PER |NCH,_.3146 x 1_-6
ANGLE 04: ATTACK 155.00 DEGEEE$

RAY SYt4BOL

! - ? x
2 - E I
3 - 5

4 +

8 C

• s OvER R

]3-197

SLID 62-1137



NORTH AM ER ICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION

PRESSURE. OIsTRI_,uTI00_ TEST

APOLLO PS-

I [ 0 C TUNI_.L A

CONFI(,uRATIQi_ C2 NACH NO. 5.02

GROUP Ngl,llER 201.[D
TOTAL PIIE$$UI_E 14.0 PlilA
TOTAL TEMPEIATUeE _27. D[GII:[$ RAN&|NE
RETN(_.O$ _Ui_[I P_.i II_H.O.313_ x IO-_
ANGLE OF ATTIC[ If_{;._?.OEGIf,,F.t

RAY $¥ NBOL.
O- 9 ,
1 - 7 x
Z - O I
3 - 5 0

4 +
II C

s OvER R

B-198
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N 0 f:_ T H A M E F_ I C A N AV } AT I O N, [ N C, _ SPACE and INFOIq_ATION SYSTEMS DIVISION

_EE_GURL _ISIRISuTION TEs1

APOLLO _$-3

a E _ _ TUNNEL A

CONFIguRATION CE MAtH NO. 5.GZ

_ROVP NuNSER EOG.G

TOTAL PREsSuRE 84._ P$1A

IOTAL TENPERATUEE GGg. _EGREE$ RAN_INE

REYNO(.O$ NUM_[R PER INCH,_.3Z84 X 1_-_

ANGLE _ ATTACK 165.0_ _[GREE$

RAY Gvt48Ot
G - 9 ,

1 - 7 x

Z - _ I

3 - 5
4 ÷

8 C

38 GO[

S OvER R

B-199
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N O F_ T H A _V] E R J C A N A V J A'T | O N, J N C, SPACE and INFORMATION SYSTEMS DIVISION

PRESSURE _ISTRISuTION TEST

A PC_LO P$o_

A E _ C TUNNEL A

CONFIGuRAT1Q_N CZ MACH NO. 5.G2

GROUP Nu_ER ZOZ.G

TOTAL PRESSURE $4.G P$IA

TOTAL 1ENPERATt_E G47. OEGEEE$ RAI_INE

REYNOLG$ NuMbER PER INCH,O._9_ X 10-6

ANGLE (_F ATTACK 169.99 OEGR£E$

RAY $¥M6_L

I - 7 x
Z - E l

3 - 5

4 ,

8 C

$ OvER R
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NORTH AMERICAN AVIATION, INC. _ ) SPACEand INFORMATION SYSTEMS DIVISION

_#E_$ugE 01$1RISuIIoN TEST

aPOLLO _5-_

a E _ C TUNNEL A
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COhFIGuRATION CZ MACH NO, 5,GZ
_ROuP NUMBER EG_.G

TOTAL PRESSURE 8_.8 P$1A
TOTAL TEMPERATURE 634. OEGREE$ RANKII_
REYNOLC$ NUMBER PER INCH,O._OSG x I0-6
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/!
rl
I
2

3

/
f

1

J 0

J

: !

, i

I

'1

-k
\

S OvER R

RAY
f_- 9

I - 7

Z - E

4

8

! I

L
l •

, i

I
I
i

=

/

X

Z

c

!1] T T _ T

; i i

11; I _ ''

---:4-

iii
li

i i I

=_ =|=.

o ]-

B-Z01

..... ":_' SlID 62-1137



NORTH AMERICAN AVIATION, INC* _ SPACEand ]NYORMATION SYSTEMS DIVISION

NIEsSuRE OI$1RIBuTI_ 1E$I

IPOt LO PS-_

i E _ C TUNNEL A

L

: / i

COI,_FI(,uRA!ICX, i C2 NACH NO. 5.0Z
C,ROUP Nu_F.R 203.[J
TOTAL PltE$SuitE 14.0 P$1A
TOTAL T_NP[RATUm[ _. Ol;Gli_fs I_ANIKIIq_
REYNOI._$ NUI_ER PER INCH,O._OgE _ 1_-_
ANGLE Of ATTACK 174.t)1 DEGREES
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NORTH AMERICAN AVIATION, INC.

f

_\ sP ...................... M SION.....

PREssuRE GIStRIBuT1C_ _EST

APOLLO PS-5
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CONFIGuRATICAW C_ MACM NO. 5._

GROUP NUW6ER _G4.5
TOTAL PREsSuRE 84,1PS1A
TOTAL TEMPERATuRE 624. DEGREES RANKINE

REYNOLDS Nulq6ER PER INCH,_._16_ x 1_-6
ANGLE OF A_TACK 17_.E% bEGREES
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NORTH AMERICAN AVIATION, INC.

J

SPACE and INFORNIATION SYSTEMS DIVISION

Ilfa_- TM

Ilal| Ill

B-204

SID 62-i137
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NORTH AMERICAN

/

/ / i_V,_T,ON.,N_.!_
\ \.T_

SPACE alld INFOI_IATION SYSTEMS DIVISION

TUNNEL A LEV PLOTTED DATA

M : 1.5, a : 0 to 60 DEGREES

B-Z05 rl/%ll I'=I I_ r-lli'.l-i ----

"_111 IIJl..l| I II"l/
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NORTH AMERICAN AVIATION, INC. _ SPACEaI'td INFOR.%IATION SYSTEMSDIVIS|ON

IIII[14UIE OISmlSUTIOII TEST

_I.LO PS-3

A [ 0 C TUMCL A

(OlrlG(IIATIOI DS Tl4 (2 II_ liD, 1,4f
t_UP )lieu lSl.O
TOT_ m[su[ tl.I PIIA
TOTAl. 11DIEI_TUIE MI. _MlZl I1_I_
IEYM_,D$ _ _ IMOi,d.5_ Z 104

_ ATTACK O._IO _fdll_[I
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Z-t !
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4 *
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$0V_R

B-Z06
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NOR-rH AMERICAN AVIATION, INC. I IJHii_ I SPACEand INFORMATION SYSTE_tSDIVISION

PliES,qUN[ OISTItlSUTIOi T(ST

A_LLO P_-3

A E O C TUIqNEL A

CCNIrlr_I_TI()i [55 T|4 CZ 14AC_iNO. 1 °49

r,qOup _ 15T.O
TOTAL Pl_S,qi311E Z1.11 lU_|J
TOTAL EliF(RATLIi( 5455. E_IE][$ RMI(INE
Ii[YNOL0$ NUNEII RIt Illdi_,0.SZ2| X 10-6
dN_JE OF ATTACK 3.1._ D[_IEI[$
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NORTH AMERICAN AVIATION, INC. I I_l_lll_l SPACE and INFORMAT[ON SY_'rE_SDIVI$1ON

IqlEs_IIE OISTIIISUTIOI TEST

APCI.LO PS-3

,tlEOC TUltI:L,A

COiFICdJKaTIOI 1_35 TI4 (:2 _ NO. 1.4i)
r,4tOUP _ l_.O
TOTAl. F'ItES,qUIIE Zl .I IISlA
TOTAL.TEliq:KaTt,IE _5. OEG.It_$ Ka_lll:
liEWCLO$ _ Eli INO'I,t3.SZ2F X 104
mrd.E Or ATTACX 5._ _f_IlZ$
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J-5 0

4 *
$ C
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N O R'r k-I A 1%4 E R I C A N AV I AT I O Ix/, I N C;. _ SPA('F_" nnc_ J,_I_'Oi;_IATI()N SYSTEMS DIVISION

Iq_UA[ 01$TRIBUTION 1lIST

APOLLO PS-5

A E 0 C TUN_L A

CI_IGURATI()I E35 TI4 C2 NACH NO. 1.49
NUNBEII 155.0

TOTAL I_E_IIE I1.9 I_IA
TOTAL TEI4PEIIATUImE 561. 0EG_S _INE
mEyN_LDS NUNBER PER INCH,O.SL:_ X IO-6
ANGLE OF ATTACK IO.L_ DEGREES
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NORTH AMERICAN AVIATION, INC. _ SPACEand IMFO_i4ATIONSYS'_'E_S DIVISION

01Imlll/TIGN I(IT

PS-,5

a(o¢ TUM_L a

C{)drI_JIt4TICN ($S Y14 (2 14tOt NO. 1.411
Je_OEIt IS4.0

YOTAI.II_SSI.K Zl .r PIIIA
YOT,tl. TDIEItATI.IIE 51'J. 0[_llZl JWI(III
I1(11¢1.DS NUMO(R fEN INCH,O.520'J X 10-4
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFOR/_IATION SYSTEM$,plV, ISION

IqIES3UlI[ OlSTRIeUTICIq TEST

_'_LLO _-3

A E O C TUI_IEL A

{CNrlG_RATI()I E:,55Y14 _ MACHNO. 1.49
_R 161.0

TOTAL Pllf:S,,_Jll: _1.6 PSIA
TOTAL TI[14P[RATUR[ 561. I_GR_$ RAI_II_
I_YI_LOS _R i_R IN0'I,t].SZlII X 104
ANGLECIF"ATTACK 19.gB (][GA[JES

RAy $Vl,l$0t.
0-9 *
I - r X
Z-6 I
3-5 0

4 *
$ C

all

e o

$ 01_1t R

B-Z11

.... SID 6Z-1137



NORTH AMERICAN AVIATION, INC. _ SPACEand INi;_:_IATI_N S'YSTE?VIS DIVISION

IIII:S,_IE OISTIIISUTIOI RST

a_l.LO I'S-3

AIr 0 ¢ _,IliCL A

O_|f,14_Tl_ll I_$5 TI4 (_ _ NO. | .4t)
¢,a0UP NUllrdl 153.0
TOTAL _ ZI.I PSlA
TOTAL TIEMIEIIIATLIE 56|. _$ IMM_INE:
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NORTH AMERICAN AVIATION, INC.

/

l SPACE and INFORMATION SYSTEm, IS DI','ISION\ , :
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NORTH AMERICAN AVIATION, INC. _ SPACE and INFORM,_TION SYSTEMS DIVISION
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N O F_ T FI /_ I_ IF F_ J C A N _t_ V J A T I O N, I N (_, _ SPACE and INFORMATION _YSTEMS DIVI,_IO.N

IqE$91JN[ OISTMIBUTIOi I_ST

II_LLO 1_-3

Atr 0 C TUM_L A

(:12flf_lUTIOi t35 Tli (2 lifO4 NO. Lt,30
Nt140[I 1_..0

TOTALPl_S,ltJE 51 ._l PSIA
TOTAL TF.II_IIATI._ 5R. 0tGIIEI[S ItA_IN[
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NORTH AMERICAN AVIATION, INC. _ SPACI_.'aBdlNI'ORNIAT|ONSYSTEMSI)IVISION
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NORTH AMERICAN AVIATION, INC.

J

SPACE and INFORI%IATION SYSTEMS DIVISION

TUNNEL A LEV PLOTTED DATA

M : 5, a: 0 to 60 DEGREES
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NORTH AMERICAN AVIATION, INC. I
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OlSmlIUTICN 1_$T
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NORTH AMERICAN AVIATION, INC.

SPACE and INFOR.I_IATION SYSTE1MS DIVISION

_,'7"5,
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFOR_IATION SYSTEMS DIVISION

Illllll 011NIIIJTIOI lilt
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NORTH AMERICAN AVIATION INC. _ 8PACEandlNFORMATIONSYSTEMSDIVI._ION
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N O R T bq A M E R ] C A N AV ] AT ] O N, ] N C. I _ SPACE and INFORMATION SYSTEMS DIVISION

iqlEl.ltJIE OISTItlliUTICN TEST
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TOTALm[8_lE IS,0 _IA
TOTAl. _.J_.l_l_ll[ I_r. D[f_[$ It_I_
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NORTH AMERICAN AVIATION, INC. (C_\/ SPACE and lNFORMAT[ON SYSTI-:MS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACEand INFORMATION SYSTEMS DIVISION

PlI[_qI.IIE OISTIIIIIUTICII TEST
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NORTH AMERICAN AVIATION. INC. I SPACI':and l_.F(}I_.IA1"I()NS,_TE%ISDIV|_ION

/ OlSmllUlrlCN lily

ll_.l.O Iql_

A [ 0 C IUII_L A

CCWlli_TlOt r..tl 1'14 cI _ No. 4.U
II10_ IUID I1.0
1_i. i ll.O Pill
I_IL I_IIIlllUI Ut. _ lllClll
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0-t) •
I -r I{
Z-I i
J-t 0

4 •
• C

010

I 0Nil I

B-Z66

SID 6Z-I137



NORTH AMERICAN AVIATION, INC. _ SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.

f_ SPACE and INFOHMAT|ON SYSTEMS DIV'ISION

I51MLII OISTtlIUTIOI Ill!
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TOVl. Tlllq_Ti[ LS4. OEt,alF.S ImS(_
IIETICLN _ _lt IleOl,O.Ol_ x 10.4

W ATTIQt _,W

iV
O-lt *
I-# II
t-tl !
J-II ill

i I
I c

m llll

l
I

I

l
I
I
l
!

$1MIR

B-270

SID 6Z-i137



NORTH AMERICAN AVIATION, INC. _ SPACEaz_dINI"ORMATIONSYSTEMS DIVISI()N

IqI[uUIE OISmZllUTICN TEST
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NORTH AMERICAN AVIATION. INC. + SPACE and lNFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC. _ SPACEarld INFORMATION SYSTE]VlSDIVISION,..
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